Vascular responses to nitrite are mediated by xanthine oxidoreductase and mitochondrial aldehyde dehydrogenase in the rat.
Sodium nitrite has been shown to have vasodilator activity in experimental animals and in human subjects. However, the mechanism by which nitrite anion is converted to vasoactive nitric oxide (NO) is uncertain. It has been hypothesized that deoxyhemoglobin, xanthine oxidoreductase, mitochondrial aldehyde dehydrogenase, and other heme proteins can reduce nitrite to NO, but studies in the literature have not identified the mechanism in the intact rat, and several studies report no effect of inhibitors of xanthine oxidoreductase. In the present study, the effects of the xanthine oxidoreductase inhibitor allopurinol and the mitochondrial aldehyde dehydrogenase inhibitor cyanamide on decreases in mean systemic arterial pressure in response to i.v. sodium nitrite administration were investigated in the rat. The decreases in mean systemic arterial pressure in response to i.v. administration of sodium nitrite were inhibited in a selective manner after administration of allopurinol in a dose of 25 mg/kg i.v. A second 25 mg/kg i.v. dose had no additional inhibitory effect on the response to sodium nitrite. The decreases in mean systemic arterial pressure in response to sodium nitrite were attenuated by cyanamide and a second 25 mg/kg i.v. dose had no additional inhibitory effect. In L-NAME-treated animals, allopurinol attenuated responses to sodium nitrite and a subsequent administration of cyanamide had no additional effect. When the order of administration of the inhibitors was reversed, responses to sodium nitrite were attenuated by administration of cyanamide and a subsequent administration of allopurinol had no additional inhibitory effect. The results of these studies suggest that nitrite can be reduced to vasoactive NO in the systemic vascular bed of the rat by xanthine oxidoreductase and mitochondrial aldehyde dehydrogenase and that the 2 pathways of nitrite activation act in a parallel manner.